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Outline 

  The Comprehensive Ring Current Model (CRCM)  

  The Radiation Belt Environment (RBE) model  
  Model logic: input/output 
  RBE with Tsyganenko and RBE with BATSRUS-RCM 
  RBE-T04 Real-time run at  http://iswa.gsfc.nasa.gov/  

  Model logic: input/output 
  CRCM with Tsyganenko and CRCM-MHD one-way coupling  
  CRCM-MHD two-way coupling  

  Future works and challenges 
  Make CRCM and RBE available for Runs on Request: 

 - CRCM-MHD one-way coupling 
 - Standalone RBE (RBE with Tsyganenko models) 

  CRCM-MHD two-way coupling + RBE  



The Comprehensive Ring Current Model (CRCM) 

Fok Ring Current Model 
Imposed E field 

Full pitch-angle distribution 

Rice Convection Model (RCM) 
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Isotropic pitch-angle distribution 
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Comprehensive Ring Current Model: The Output 
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Ion and Electron Flux (1 – 300 keV) 



CRCM with Tsyganenko and BATSRUS Model 



CRCM with Tsyganenko and BATSRUS Model 



One-Way Coupled CRCM-BATSRUS 



Two-Way Coupled CRCM-BATSRUS 



The Radiation Belt Environment (RBE) Model  

Solar Wind, IMF (ACE or WIND), Dst, Kp data 

Radiation Belt Environment Model 

Energetic Electron Flux 
(10 keV – 6 MeV) 

Magnetic Field Models: 
T04 or MHD model 
Electric Field Model: 

Weimer or MHD model 
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Radiation Belt Environment Model: The Output 

Electron Flux (10 keV – 6 MeV) 
800 keV electrons 



Radiation Belt Environment Model: The Output 

Electron Flux (10 keV – 6 MeV) 

Apr 5 Apr 9, 2010 

800 keV electrons 



Radiation Belt Environment Model: The Output 

Electron Flux (10 keV – 6 MeV) 

Apr 5 Apr 9, 2010 

800 keV electrons 

Electron Precipitating Flux 



RBE with Tsyganenko and BATSRUS+RCM Model 

Akebono > 2.5 MeV e- Flux 
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RBE with Tsyganenko and BATSRUS+RCM Model 

Akebono > 2.5 MeV e- Flux 

RBE + T04 With Waves RBE + T04 No Waves 



RBE with Tsyganenko and BATSRUS+RCM Model 

Akebono > 2.5 MeV e- Flux RBE + MHD-RCM No Waves 

RBE + T04 With Waves RBE + T04 No Waves 





RBE Running in Real-Time at ISWA 
(http://iswa.gsfc.nasa.gov/iswa/iSWA.html) 
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Future Works and Challenges 

    Make CRCM and RBE available for “Runs on Request”: 

 - CRCM-MHD one-way coupling 

Currently only the Fok Ring Current is available for Runs On Request  
(FokRC with GM models: BATSRUS, OpenGGCM, GUMICS, LFM) 

The interface of FokRC-MHD is the same as CRCM-MHD.  
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    Make CRCM and RBE available for “Runs on Request”: 

 - CRCM-MHD one-way coupling 

 - RBE with Tsyganenko models 

RBE-T04 is running in real-time at iSWA!  
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